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ABSTRACT 
 
Overcoming nutritional problems including stunting in Indonesia has been carried out through various programs launched 
by the government. However, problem of stunting in infants is still high at 35.6% compared to the MDGS target of 15%. 
Adequat of macro and micro nutrient intake is an important element in overcoming the problem of stunting. The amino 
acid cysteine is one of the amino acids that can help the process of accelerating growth. In the growth process, the amino 
acid cysteine has a role in accelerating the transcription of hormone receptors in the reaction of zinc finger protein (ZFP), 
induction of Transforming Growth Factor β (TGF β) and the formation of CRIP (Cystein Rich Intestinal Protein) which are 
strongly associated with advanced metabolic reactions in forming energy for growth.The pre-post randomizet design 
control study was conducted in two sample groups, control and treatment. A total of 30 stunting toddlers. The treatment 
group was given 25 mg of cysteine amino acid / day with the time of administration for 3 months or 90 times. Indicator of 
metabolic disorders using the urinalysis method to analyze urine protein content, intake level was measured using a 24-
hour Food Recall and anthropometric measurements which Body Weight and Height. Results of the study showed that 
giving amino acid cysteine could not improve metabolic disorders in stunting infants with indicaor urinalysis. The level of 
macro and micro nutrient intake is not in accordance with the needs of toddlers. There was a significant change in 
anthropometric status in the treatment group. Suggestions for further research should be to measure indicators of 
improvement in metabolic disorders with more accurate blood specimens. 
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INTRODUCTION 
 Most children who experience 
nutritional problems including stunting 
experience metabolic disorders. This is 
caused by the mechanism of action of the 
Insulin Receptor Substrate (IRS) found on 
the cell membrane. The bond between 
insulin and the IRS will produce a signal that 
plays a role in the process of glucose 
metabolism in muscle cells and fat (Rifai, 
2008). 
 The glucose metabolism that occurs 
in the liver functions as a means of 
transforting glucose through the cell 
membrane. The liver has a role in regulating 
body glucose homeostasis. In a state of 
deficiency in the intake of glucose sources 
there will be an increase in endogenous 
blood sugar levels from the process of 
gluconeogenesis and glycogenesis in liver 
tissue. if insulin control is normal (Gibson, 
2006). 
 If insulin resistance occurs as in 
stunting children, the over-inhibitory effect of 
insulin hormone on the mechanism of 
endogenous glucose production does not 
occur optimally, thereby increasing glucose 
production in the liver. So more glucose in 
undernutrition children than endogenous 
systems. The impact of the many 
endogenous systems as a source of glucose 
in stunting children will decrease appetite as 
a result of low glucose uptake from 
exogenous (Jeremie, 2010). 
 Endogenous metabolism that occurs 
in stunting toddlers can be responded to by 
fulfilling the intake of nutrients, especially 
energy and protein sources. Availability of 
cysteine amino acids is absolutely 
necessary in the metabolic reaction given 
Cystein Rich Intestinal Protein (CRIP) is an 
element needed in the reaction of 
metabolites macro nutrients and 
micronutrients. The amino acid cysteine is a 
semi-essential amino acid that is not fully 
supplied by the body, so it needs to be 
fulfilled in the form of supplementation 
(Linder, 2006). 
 One indicator that can measure the 
metabolic processes that occur in the body 
is through the results of metabolic discharge. 
Urine is the result of the body's metabolism 
released through the kidneys. Routine urine 
examination includes: urine count, 
macroscopic (color and clarity), specific 
gravity, protein, glucose, ketone objects and 
sediment examination is one indicator that 
can be used to assess a person's metabolic 
status. In stunting toddlers, it is also 
necessary to evaluate intake levels and 
anthropometric status such as periodic Body 
Weight and Height. 
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RESEARCH METHODS 
Research design 
This research is an experimental 
study with Randomized Pre-Post Test 
Control Group Design. The treatment 
approach used the Double Blind Methods 
method. The sample in this study was 
Stunting. The overall sample is 30 samples 
which are divided into 15 treatment groups 
and 15 control samples. 
 
Data collection 
Giving cysteine amino acid: Is the 
administration of amino acid cysteine 
obtained from PT. Autocindo Indonesia. 
Tasteless and white like flour. The dose 
given is 25 mg / day with the time of 
administration for three (3) months or 90 
times given.  
Measurement of metabolic disorders 
by the urinalysis method. Finalysis is a test 
performed on urine samples of stunting 
toddlers using Urinalysis Reagent Strips. 
The indicators measured include urine 
protein. 
 
Data analysis 
Analysis of the results of the research 
data was carried out in a descriptive and 
analytical. Data were analyzed descriptively 
and presented in the form of frequency 
distribution, cross tabulation, average value 
and Standard Deviation (SD). Nutrition 
intake was measured by using Food Recall 
24 hours 3 times during the study. 
Anthropometric status is measured by 
measuring body weight and height every 
month during the study. 
Statistical analysis used to test 
hypotheses using paired t-test to test the 
difference in measurement results of 
indicators of metabolic disorders, nutrient 
intake and anthropometric status before and 
after cysteine amino acid supplementation. 
 
RESEARCH RESULT 
Table 1. shows that all samples 
experienced linear growth problems with 
the shortest category reaching 73.3% in 
treatment and very short reaching 46% in 
controls. 
 
 
 
Table 1 shows that all samples 
experienced linear growth problems with the 
shortest category reaching 73.3% in 
treatment and very short reaching 46% in 
controls. 
 
Results of Urinalysis 
In this study the indicator of metabolic 
disorders measured is the status of urine 
protein which can describe the disruption of 
protein absorption as a result of malnutrition 
which results in low levels of albumin. The 
description of the urine status of the sample 
can be seen in table 2. The results of 
research on urinalysis are grouped on the 
results of protein examination because it is 
seen from that urine protein. 
 
Table 2. Urine Protein Status of Samples 
 
 
Table 2 shows changes in urine 
protein status in both treatment and control. 
The most obvious change was seen in the 
treatment where the status of urine protein 
with the normal category was 20%. Likewise 
+ protein status from 73.3% and urine 
protein +++ 6.7%. At the end of the study 
there was no change in urine protein level 
status. 
Different tests to distinguish the 
results of treatment and control between 
before treatment and after the treatment 
were carried out Wilcoxon test with the test 
results for treatment and control equal to p 
value = 1,000 this shows no significant effect 
in both the treatment group and the control 
group. To see the interrelationships between 
groups carried out the Mann Witney test. 
The results of this test show results that are 
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not significant with each p value of 0.389 for 
the pre test and 0.436 for the post test. 
Both groups showed the occurrence 
of metabolic disorders seen from the results 
of examination of urine protein, there were 
some who experienced positive results. This 
shows a sign of starvation and dehydration 
conditions in stunting toddlers. The results of 
fluid measurements in the sample show that 
the average consumption of drinking water 
in the sample does not meet daily needs. 
Where most of the samples consume only 2-
3 glasses of water (600 ml) much smaller 
than their minimum requirements of 1000-
1200 ml. 
In this study, in addition to measuring 
metabolic disorders urinally, it also 
measured the level of energy and nutrient 
intake both macro and micro. 
 
 
Figure 1: Results of Measurement of Macro 
and Micro Nutrition 
 
Intake Levels on Samples. In Figure 1, 
it can be seen that almost all nutrient intake 
in the treatment and control on average does 
not adequat of the toddler age group when 
compared to the guide to nutrition adequacy. 
Anthropometric status Body Weight and 
Body Height. Measurements for each 
sample are carried out every month. To 
assess the accuracy of this measurement. 
To avoid mistakes because of the 
environmental factors when measuring, 
home visits are measured, where samples 
feel more comfortable and calm because 
they are measured at home. The average 
changes in Body Weight and Height can be 
seen in Figure 2 and Figure 3 
 
 
Figure 2 Differences in Body Weight 
Before and After Treatment in Research on 
Improvement of Metabolic Disorders in 
Post-Stunting Cysteine Amino Acid 
Supplement  
 
Table 3. Changes In Body Weight In The 
Treatment And Control Groups 
 
 
Table 3 provides an overview of the 
mean changes in body weight in the sample. 
In the treatment, the average Body Weight 
increases by 0.17 Kg from 11.40 Kg with a 
variation of 0.86 Kg to 11.57 Kg with a 
variation of 0.91 Kg. The results of the t test 
show a p value of 0.010, this shows a 
significant increase for Body Weight in the 
treatment before and after treatment. 
Likewise with the control there was a 
significant change with a p value of 0.057. 
 
 
Figure 3 Differences in Height Before and 
After Treatment in the Study of Improvement 
in Metabolic Disorders of Post-Stunting 
Cysteine Amino Acid Supplement  
 
 
Table 4. Changes In Height In The 
Treatment And Control Groups 
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Table 4 illustrates changes in Height before 
and after treatment. On average treatment 
increases Height by 1.85 Cm from 81.68 Cm 
with variations of 0.82 to 85.53 Cm with a 
ratio of 1.77 Cm. The results of the t test 
show p value of 0.054, this indicates an 
increase in Height that is significant between 
before and after treatment in group 1, as well 
as in group 2 there is a change in the same 
with p value of 0.003. 
 
DISCUSSION 
One pathway of energy formation 
through increased delivery of fatty acids to 
the muscles or decreased intracellular 
metabolism of fatty acids causes an increase 
in intracellular fatty acid metabolites such as 
diacylglycerol, acyl fatty CoA. This 
metabolite activates serine/threonine kinase 
initiated by protein kinase to cause serine / 
threonine phosphorylation of sites on insulin 
receptor substrates (IRS-1 and IRS-2), 
which in turn can reduce the ability of insulin 
substrate receptors to activate PI3-kinase. 
As a result, glucose transport activities and 
insulin signaling receptor events are 
reduced (Department of Medicine, 2012). 
The fact that the results of these 
studies can be attributed to the role of IRS 1 
in the metabolism of nutrients. Glucose 
metabolism that occurs in the liver, where 
GLUT2 functions as a means of transporting 
glucose through the cell membrane into 
cells. The liver has a role in regulating body 
glucose homeostasis. In a state of deficiency 
in glucose source intake, there will be an 
increase in endogenous blood sugar levels 
originating from the process of 
gluconeogenesis and glycogenesis in liver 
tissue. This process takes place normally if 
insulin control is normal (Asman, 2014). 
Cysteine as an amino acid also has 
several biological roles caused by its 
molecular structure which can be through 
oxidation or reduction reactions. Cysteine 
has different functions related to its stable 
structure, so it can be catalytic in various 
translational. Thus, it can be concluded that 
cysteine is an amino acid that must be 
fulfilled in the growth process, especially in 
the period of solving nutritional problems 
such as in short toddlers (Muhtarudin, 2011). 
Cysteine and histidine if bonded with 
zinc will form a stable bond, where 4 
cysteine residues which are bound to zinc 
will form four thiolate-Zn 2 + which are strong 
and large elements. This element is stable 
as a disulfide in the cytosol, so it can be a 
good amino acid catalyst in reduction and 
oxidation reactions in some metals, for 
example between Zn 2 + and sulfur, where 
zinc will bind stronger to carry out the 
oxidation process, so the amino acid 
cysteine which binds to zinc can oxidize 
rapidly in the cytosol, thereby producing 
energy quickly (Linder, 2006). 
In this study it was found that almost 
all nutrient intake in the sample was not 
sufficient for Nutritional Adequacy Rates. As 
explained in the IRS 1 and insulin 
mechanism, that in children who experience 
shortness, there will be a decrease in 
appetite as a result of the high endogenous 
pathways used to meet glucose needs as an 
energy source, so it is deemed necessary to 
provide additional food and nutritional 
supplements in Stunting. Martha at al, 
research explained that in children who had 
vitamin A deficiency 23.2% experienced 
short and 8.7% had a malnutrition status. 
This does not have a significant relationship 
between low vitamin A intake and retinol P 
value = 0.9185. This study concluded that in 
stunting children, intake of vitamin A from 
food cannot increase retinol levels, so 
supplementation of high doses of vitamin A 
is needed (Martha, 2012). 
Another factor causing short-term 
toddlers is nutrient deficiency in both macro 
and micro. Micronutrients that influence 
linear growth are zinc and vitamin A. As 
reported by Sonja from HarvesPlus 
Research which examines some of the 
results of research related to nutritional 
issues including linear growth disorders in 
infants (Sonja, 2005). Taufiqurrahman also 
examined the tendency of short events at 
<12 months to> 36 months. This study 
proves that vitamin A and zinc deficiency is 
a short-term risk factor for toddlers in West 
Nusa Tenggara Province. Growth failure in 
children, besides being caused by vitamin A 
deficiency, is also associated with zinc 
deficiency. The manifestation of zinc 
deficiency is a linear growth disorder in 
infants which is indicated by the incidence of 
short children (Taufiqurrahman, 2009). 
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Meera K Chagan concluded the 
results of his research that the administration 
of multiple miconutrients in combination with 
vitamin A is very appropriate to increase 
growth in short children compared with the 
provision of vitamin A and zinc or only given 
vitamin A alone. However, efforts to meet the 
energy needs of macro nutrients such as 
carbohydrates, fats and proteins must be 
adequate. Restrictions on energy intake, 
protein, and some micronutrients can cause 
limited synthesis of specific proteins such as 
RBP to mobilize and transport vitamin A 
(Chagan, 2010). 
In this study significant results were 
obtained for the anthropometric status of the 
treatment group. Addition of amino acids can 
protect protein degradation, so that it can 
increase the absorption of other nutrients. 
Sulfur amino acids such as cysteine amino 
acids are limiting amino acids that need to 
be added as precursors that can help 
metabolic processes by increasing nutrient 
absorption (Muhtaruddin, 2011). 
The purpose of giving amino acids in 
this study is to accelerate the process of cell 
differentiation, so that it can help speed bone 
growth in short toddlers. (Nazanin, 2012). In 
situations like this, food intake, especially the 
regulation of proteins such as cysteine 
amino acids is a very important part of 
preventing short-term toddlers. Nutritional 
problems of children under five are strongly 
related to nutrient intake at this time (WHO, 
2007). 
 
CONCLUSION 
1. Giving cysteine amino acids cannot not 
improve metabolic disorders in stunting 
toddlers with urine protein indicators 
2. Indicators of urinalysis are less 
sensitive in the assessment of 
metabolic disorders 
3. The level of macro and micro nutrient 
intake is not in accordance with the 
needs of toddlers. There was a 
significant change in anthropometric 
status in the treatment group. 
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